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Research
Objectives
&

Contents

Technology development and export commercialization of ‘low sodium
substitute’, composed of 35-50%-reduced NaCl

Optimization in the process of extraction and purification for development of
phyto-salt substitute

Technology development and export commercialization for diverse customer
based needs and salinity

Development of mass production of phyto-salt substitute

Collaboration and export commercialization with global food company for
diverse taste of phyto-salt substitute (open Innovation Project)

Project

Achievements

@)

O O O O @)

@)

Technology development and export commercialization of ‘low sodium
substitute’, composed of 35-50%-reduced NaCl

Optimization for mineral extraction from Salicornia europaea

Optimization for the process of drying and purification of Salicornia
europaea-derived extracts

Salinity diversification through regulation of mineral and organic compounds
found in phyto-salt substitute

Salinity regulation through grain control of phyto-salt substitute
Mass production development through pilot test
Evaluation for palatability and shelf-life of phyto-salt substitute

Sample preparation for animal study to show health functionality of phyto-salt
substitute

Open innovation project with global food companies for taste improvement and
diverse palatability

Expected
Contribution

Pioneering in domestic and international markets and economic boosting by
phyto-salt substitute

Optimization of manufacturing process for development of phyto-salt substitute,
which is new food material

- Extraction process optimization and yield improvement of Salicornia
europaea-derived organic mineral

- Enhancement of commercial quality through removal of off-taste and
off-flavor with palatability improvement

National health promotion through consumption of phyto-organic mineral derived
from Salicornia europaea

Farm revenue raising effect through utilization of discarded salt pond, unused
coastal and reclaimed land, which have no economic value

Key words

hyto- . . new food strategic
p.y salt substitute low-sodium . &
mineral material export product
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B. Salt Substitute Health Risks
http://www.livestrong.com/article/368914-salt-substitute—health-risks/

Life-Threatening Side Effects

“High potassium levels, called hyperkalemia, can cause the heart to beat irregularly or

very slowly. In rare cases, this can lead to cardiac arrest and death. Severe

hyperkalemia requires hospital treatment with intravenous calcium, glucose and insulin.

Patients also might need dialysis to remove excess potassium.”

C. Potassium Salt Substitutes
http://www livestrong.com/article/112551 —potassium—salt—substitutes/

Dangers of Potassium Salt Substitutes-
Hyperkalemia can be deadly. Medication interactions with potassium salt substitutes

can be dangerous to the body.
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(6) FAE Al
g2 W e Al ALL3 SAES FEokel sl FAE 4% (Mek gAE - 8x30
mesh, oAz &gk - %) 12x30 mesh, 8x30 mesh) 2 NORIT (USA)/‘}/] g g
7% (CGSP, KBB, CN1, DX-ULTRA, SX-PLUS, KB-EVN, SA4 PAH), % &4&ALY]
KPPE A}£3 dAee =& 9 =29 Brix 42 A3 & 1 39 2~30%_4 S}
FOAR oﬂTML 407100C & 7F23te], 307603 wwkgk FEviy FE 2 w5
ojo] 29 FAHEE o344 (filter paper)E o] -§3ko] A At

(7) F2E A

TEE+ EP MinalsAhe] FW-607 FN-6& AM83 flZEdd FREZ o3 F& 9
T F 559y FEAE FHANA FRE FAAY A3 AEE H S S

(8) FHME A g

FYMEE Feo|AEANZEALS] Tonsild thdststale] DA-P1S o] €8, 55wl
FEdo g 9 g3 Eﬂrg‘ S ey} vasty] ko] vxwd v (Fgek @ S
E =6:1DE 7I¥22 550 FEE brixe ZAE 4%E Y ZA A7} &4
WME 24%5 93 ZAS ASE vug. SNE E£3 S5rit] FEH 92 F 40T

A
2 7F235ke], 3087 wHksk & o] 1b4] (filter paper)& ©]-&35lo] A A2

(9) o] 2l ;‘FZ] X ?é“*%%‘xﬂ ¢

A, gel type)2t CMP24LH (7
3

AAEA QFo] 2w 34| porous type) ]%’3}912‘“1, SHA S 2 A 2 HP20 (a1tha-Ad
Styrenedl @A FZA, A= 1,000 ©]4 &2H3 SPRS0 (A 1,000 ©]ske] 2 B
2 E2)S ol g3 o ﬂgiz\rx] L s R

TAAE STl 308 o "HIHFAEIE 7t
3}k
H

BEAZAE 1/38% AL, 2




2R Azse] A2 M} oju], o] JRE IWAU F olF B

KR
=
o Zol S$d FEe AR AAsks WS o] &3

(12) 5=
EEniy] FEHS 7445 =7] (Rotary Vacuum Evaporator N-1100, EYELA, Japan)Z
o] &3} water bath (SB-1100, EYELA, Japan) 60C¢ ZA|A s3] A3

ZNol Axe= BE7A%7] (Spray Dryer SD-1000, EYELA, Japan)S ©] &3}

(14) 557t ZAE] Brix ¥ 9% 34

Arol =AHE Adxi (Hand refractometer S-28, ATAGO, Japan)E o]-&3F HH 3}
MohrH (2 &4 2th Ed, 2004)= o] &3k Wy o =g A3 on, F 712 Wy Ay}
E "l FA43
(15) &5 mtt] Z“ﬂ%«] Az 54
EEniy] FEHAo M= MxA (CR-400, KONICA MINOLTA, Japan)E o] &3fo] &
At on o) LL—t— Tl £ Alis SHelE A Yo 43
(16) TS5 E 9% tdst
Enit] FE59L 744537 (Rotary Vacuum Evapoator N-1100, EYELA, Japan)Z ©|

0}04 water bath (SB-1100, EYELA, Japan) 60C<] ZHoA F=3t ¥3 &4 &=
Frtt] FEES 599 NaClel A &57] A AH= Xﬂx—}?}. 23} 2v) 5, £3}
3 5 AL ¥IiE S 40 g Rylo Z+7 1/2, 1/30] HEFH A% 5353}
Fom AAst Ho] MEH @2 o et A AE

(17) A e Ax vgst

EEniy FEES AAEY 7] (1236MG, GYROZEN, Korea)$t AE o3 (47mm A&
%], WHEATON, Korea) ¥ 3+¢]oj3} (Labscale TFF System, MILLPORE, U.S.A)
E AbgSte] o3t ¥ FEE AR WEE v 43 dAY o= Whatman
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No.l (Whatma, U.S.A.) ¥ NO0.5¢} Advantec 5A (Advantec, Japan) % 5C o] HXE A}
&3t Adoytz AFgd g (WHEATON, Korea)ES o] &3] 1.0pm, 0.45mm, 0.1xm
(Advantec, Japan) B #H ¢l E S ALRT E5nir] FEE9 HE o3 FAHOR 39
o] 3}7] (Labscale TFF System, MILLPORE, US.A.)E ©]&3}4 0.01gm 100K Dalton,

30K Dalton, 5K Daltons (cut-off fiber polysulfone membrane ultrafiltration) ™ X ]2l
4HE AFE3H

AR RS AF T AN} Yr PUE Fa AT SR FLE 105C
A eBEY, 23R G 0T sy, 2w e Agy, 2AY Fue

8

[

& azdEadE B S48,

<

otu =2k AELEAY] (o] w3 ARvEIYY)E T3 =4

(21) 54 Aol - =91
AsArE A79 8¥S gdoem AASAs. AEALTUAAY A(color), F
(flavor), #ul(salty), ©ot(sweet taste), &ul(bitter taste) © F&4 7]3 = (overall
acceptance)E 7@ o =w Aol AL 7 sk A, Fdy gk 7P sk 3EH

= (19—=39)E Wrl=5 3

(22) §A Aol A B A
A5 s A7 84 oz AEdiLadiAAel AMd(color), F(flavor), =1k
(salty), ©ut(sweet taste), =5t(bitter taste) ¥ &4 7
FgEow A, 5 HEHoZ HAAE ojwf A 3F

)
A )2 IS .

o

o

(overall acceptance)S Z}

=
o, ke (kg 1o

f
2

(23) BAHEAl - A FBAREA

HeArs A9 208e e r AL AAS A (color), F(flavor), st
(salty), ©ot(sweet taste), 2uk(bitter taste), €% % 7]Z %=(overall acceptance), 3
(aftertaste), 7+& b (palatability) =S ZF &2 o7 AHslal, 58 HEHOoR AAsAS. o
w A, 3k gt wnb 2nb sint vk A (okst 14 5E HrketeE Ik

(24) T&rty 7teEs=e] HaE

30%(w/v) &&vkt] wp b 2%(w/v) cellulase 45 F7Fske] 50Tl A4l 18A] Xt mile
shakingdtel 7FE8lstsle. DNS Hom AAY SdTdS S0 °oF 35mg/ml
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sk gdd, 5 35% AE Aol AAHdES U olAE Corynebacterium
glutamicum 14489 # Awj x| = A}-&3} + Sekine et al, 200194 A}-83F vl ]
% trace elementst A9l AAYPO R ureas AFEH O™ F719] glucose= #7FsHA|
%+, Biotin® glutamic acid S sl H7kste] wigsh wig2Es 32T A
180rpm .= OAJZF80AIZF v st #H# A4k A7bs =

B Ut = glutamic acid 4 &l HiE v 2aE

FFENOH T Fete] ST 4% A= AGAlste] &

At AlQbro Al 9o st s Alest Sty dxE 22% 52 AFsta
7 ZE 2 (Salicornia europaea Powder, SEP) 500g°l 95%

>
=

=2 12
e T ool
o

=2
o
w
c
it
N
X
ol
ol
QL

(26) Sertd dx 9% F4 FE==9 F718v &2

Sortd dx F4 FEFEUSEPE)S 279 = 2 a5
¢ F-ylo] BAZAG o e F i fFor 23 BI3YS. AV 5
209 FEEXES Ut SREEEXETY FToR 23] 51, FF5d oA o E
olAHIO|EE FH7tsta oHolAlHo|EZ Y FFow 23] #Hsti, HFHoRE FF
n-FELS 27 Jtete] RereEy o= 23 RBIsyS. thgoz 77 RIEs
< AdazxE 4 {718 E AAS L sANRANA 4 =S AT

(27) T&rtt] @55F= F A ¢ZE vhewd 9 dus &

&5y d¢FE A4} lkgol 0.IN NaOH 4LE 7tete] Eddz 5871 238 ¥A 3
T, Ao A 241 wNtEEE. FEES T3S § FAAIEY Aol d5FE0kY
Azl Jh el el 70% olge 3LE 7hete] 7854 3AtESt SRY FES
AR S FEENL FEAANE A2AA A% Y st FE4S 535
of IgEsH 4 4% E et 3= W] gL s FEES AxT

(28) &% ]9 = (Total Polyphenol) 3F#F 4

% E9ds %2 Folin-Davis ¥ & 43 96-well microplateol] 4] A $H(Lee et.
al, 1997). & 24 & T+ AAANE Imgs STHFT 1mldd &8t 102 3143
100ug/mle] Al He ZA|FJ o, FFEHE tannic acid(Sigma)S F=EH=ZE (0, 20,
40, 60, 80, 100ug/ml) = A&k =4S 96-Well-microphlateE ©]&3}o] A8 T+ F
= 20ulel 2% sodium carbonate 250ulE 7}dF & 16ul®] 50% Folin-Ciocalteau’s
phenol reagent(Folin-C, Sigma) £ NS #7}skal 303 Ao A vkSA]7] ¥kg &
Bus= Ao bl ES 725nm E3EES UV-VIS microwell plate reader(Bio-RAD,

x-Mark, USA) 7]& o83t SAHN oM, it= FEFHeE2RYH Asd & &

kK
()
o
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2] =

e

Fe AN

- .

(29) =ZgH w-o]=(Total Flavonoid) $F= #2
F ZY R xol= RS Chung(2014)9] WH S 443to] 96-well microplateo] Al 2 Al s}

Atk tekst mEE ZHFgd ol Alg9 30uel 90% diethylene glycol 200u0E A7}
32 Al 1 N NaOH HuE 9 37ColA 1A wg F 420nmol A JEE

[e]
Microreader 7] (Bio-RAD, x-Mark, USA)E ©]&35lo] =45l A . ETA ko 0
pg/mle] rutin(Sigma Co., USA)S A}&3te] A Zt)2l HESA|A AL Hebald o= HE
FEA R FgREHY e F FEReol=gES ALHE

(30) ¢tx] 2 ElAl T M 3F& A(angiotensin I converting enzmyme) # 3l &4
=Rtz o HlAl ABF Ao o8] AW x| HA o Z=7l= 73 d Azt
ol TEEQ draH R BHE FX5 B YEF wAdE JAste] 3 &
deFs SO EZAN ndEGS doith mebA A 'L B g Ao gk AEE
J o

[e} i =
S gtz g3 o] ACE(eHA eIl A3 &4 Angiotensin I Converting
S SAAS. AR 50;1!&01] Rabbit lung aceone powder(Sigma Col)
lg& 10me] 0.3M NaClE 3= 0.IM 54 At W3 (sodium borate buffer) &
Aol galgt ACE 459 2540(25 unit)et 0.3M NaClE &3t 0.1IM sodium borate
buffer(pH 8.3) 50ul, TF&3s %025 05 % 1.0mg/ml)e] A5 &4 25uS T3t 3
7C 2% slollA  10%3E *L?/]O]Tqrﬂﬂ o] A (preincubation) Al A 5. o 7]o 7] AZA
Hip-His-Leu &<} 50;1,6 }L L thA] 37C &% sloA 3087 WEEAIZl FOIN o
AHHCD 10005 7}3fe S5 AAX A7), o & ol el o] E(ethyl acetate) 1ml2 7}3}
of 187+ &d ](Vortexmg )3 oS- BOOOgi 1587 A&y &, B ogolA g ol
E AZH(FEE) 08mE HAstAd s, o dFds F= Ul 7t2AA ghds] I
A7 FH, sdxHe BAY At WY (sodium borate buffer) 1mlE 713ke] &3 Al 7]
a1, 228nmel A F3EE FAste] ACE Asi&d S ALtgh

(31) sty =4

ksl G2 B2o]x9 WH(Abe ef al, 20000 €Y =AY 11-vdd-2-9a"
slo] =2} & (1,1-diphenyl-2-picryl hydrazyl, DPPH, Sigma Co., USA)S o]£3lo =4

3t DPPH bmgs o €2 50mlo] 3o DPPH £9S 7= £ 96-well microplate©] 1800

2 Jhsa ARE 0T100u/mle FEE A/, 52 T EFE F 308 Fok AL
A WEAD, SN ARE AHA R drad G FHE 4EE el o

A7 %“é(%)gi LER A5
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ZEFY EIY Y doldEE BYdS SA4E S Al control plasma (MD Pacific
Technology Co., Ltd, Huayuan Industrial Area, China)< A 549] AAE 95kl A3}

5, e FPME AT goe] BFL T, 80T EFARE HusEA
Aol ol 43,

(33) =2 EFHIEFY] (Prothrombin Time, PT)
A7 el &% 30 plok st w29 A5 5 ulE Coagulation analyzer(Genus
CA 51-52 semiauto coagulometer, Shenzhen China)®] FEXol| H7}sle] 37CoA 3+

7F2 % 409 PT reagent(Diagon PT, Hungary) & #7}&tar @#o] $aud ”H77}7<1«]
e 33 REESE A HdAE UEhlE. tlx=E ol29]"(Sigma Co., USA)=
Abgstdon, vl dxzTEE A5 dlAl DMSOE AFE-3. DMSO9 Z9 17-18%9]
SIAIZFE YEHY., ZREEH AR AR FJ7HA Y SAHE & dETY &
TN R Y gro® YER.

(34) ol o] 3 €} ] (activated Partial Prothromin Time, aPTT)

A7rek Al g4 30ulet gd x99 A5 FEY 5 plE Coagulation analyzer(Genus
CA 51-52 semiauto coagulometer, Shenzhen China)®] FHo| H7}ste] 37Co|A 3E3F
7Fe3 3 20 ple aPTT reagent(Diagon APTT, Hungary)S 3 7}stal tha] 37Tl A

37 i <)]:f5]' +. °1% 50 pl CaCly(35 mM)& H7hsh & 7ol §ad wj7pA o] At
& 245 g deTee AR i DMSOE AHgstden, of ¢ 50-55%e)
$TARS VERIITh aPTTS) Zsbi 33 wad A9e gaAz verhon, 29

SJAA A& A5 HIFAIY aPTTAIZEE &0 tix+9 aPTTAIZIS 2 Y g
=

O FIE=AH, Mt =AF, KISTI 5 Ul =M 4& 53t e =% 2 st&
T AR5 FH

O =ule] 53] AR+ KIPRIS ~01?<4_H_L112 E3 AMog F£F3lu TR A EF A
B OAE 7]l et

O A A7 At 7= #d AE A= 7de] A4 A8 v, v=, §9, o
& Al FErtdelA su dAAE BAdsts 2d5E o5 duvltolrr 4
TALAE THLRE Fo ]E:’-ﬂEﬂOMi A AT A% AEAE Aol it
ATE T

O A= 7t 71& 3 o4 7 ok aT x4 F Al Algsts=
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EECES D-05
L. AYEEF HEX HAA Az7le AT
O TsrtHz4H A3HER 30750% =< AUHEFE =24 2atdAAE MEs 542
2 Ads AP HEF dEFS A7 A% B es vdEy frlee &
vg 24 2 HEFNa)I 25K Sl 283 iss 24
7Foo 3t el W AUES Aed AadAA Alxzrle N

O FEuht ol fHEol U 2
2o g HlESs 24T 5 s VY FEES AFer] A A2 1236MG,
GYROZEN, Korea)slo] g5 #AA o3 WwHoR= AR o HUimm 3o 344,
WHEATON, Korea), 3+2] ©]¥}(Labscale TFF System, Milliore, US.A) HHS &831% S
W, Th¥E Pore Size o3} B S AR&sto] 7= dA A7lol ©E AAES =

13
o .

O A7 ¥ =2 Whatman No.l (Whatma, US.A.) 2 N0.5¢ Advantec 5A (Advantec,
Japan) B 5C oA & AR AE AR g Rg2] (WHEATON, Korea)& ©]-&
3Fo] 1.0um, 0.45/m, 0.1pm(Advantec, Japan) WE#Q ZHE AL S5vid FE2E
o] HF oA FAHOE sHe]o3r] (Labscale TFF System, Millipore, U.S.A)E o] &
3to]  0.01gm, 100K Dalton, 30K Dalton, 5K Daltons (cut-off fiber polysulfone

membrane ultrafiltration) ®WE.E Sl LHE AlE 33t & FEHE] 9% WHEE v

223
O A3 Ay, F&vty FEAES oJHshA i dxg A3 X7 57.85% = 7 @3
om AAoyst A} 1.0m WHEHQ 60.8%, 045um WEHS 65.6%, 0.1xm WHZH I

70.6%, elofdg A3 1,000,000 dalton WEZH 72.8%, 300,000 dalton WHE#H<I
75.7%, 5000 dalton R E] 87.3% % o7} Wol 4% Y7t S7tde U

O o3 =Y pore size?t ZFATTE AEAY F71ES AA7 7FsalA AL, o]l <l
AE7F S7tsle Aoz Ad3 o3 IdH Y pore sizeE Ao 2ZH nyE {7]
Eo] gt n &S A5t AUEF HEAH 4 AANE Axste 7S MEd.

o A el whE AUEF A4 AudAA Axrle i

O AAl AANA AFHE BAY, FERE 5o orAE MAGHOR F/BES A
svl 53 Byl A3 G4 % oju] ofA AAN BEEI wom, ol BNV
of §71Be AATEE HIIE A7) WED B ATNAE AA PPon BHEL
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), 4E

s

(75°C, 8AIZh), F+48 F=& (100C, 44

52

o)
H
F= (1207TC, 477 B2 o w2 5wy 25 kgoll & 125 L
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fite)
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el
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fife)
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3 2-8 A" A & A9 A A
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oFx} 7t % 19.39+ 0.01 593 + 0.03 299 + 0.01
okx1Z} 12x30 21.03 + 0.03 865 + 0.05 4.89 + 0.02
(3) &Ae FTH s g &3
O FFhe] brix (156 brix)9 WS wf A A F 49 brix7t B= 24
dFdA AT AS QS AT e TRl wE HIle A gle Ao
2 e
¥ 2-9. EA4E F57 ©WE Brix
CGSP KBB CN1 DX-ULTRA SX-PLUS
Brix 13.2 13.2 13.1 13.1 13.1

o2 AP Ay, M2 FASE %M L}gkA vk KBB &4 gho] §-¢}
A Hola, Mx FA Ao M= Lz 214022 7 =4 vk 7HE
d. 718 AEA SAHE AL CN19} DX-ULTRA &A4ers =g 3
8900 % UEd. dtAu AMxE gke] o]yl A% ¢k KBB ¥AES

1o Hol AT FHo wE Mo W

| DK—ULTR.&*—'| ‘ KBE+

e A
L a b
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KBB 21.04 = 0.03 5.15 £ 0.05 490 £ 0.03

CN1 18.90 + 0.02 2.38 £ 0.03 2.06 £ 0.02

DX-ULTRA 18.90 + 0.01 2.65 £ 0.03 2.10 £ 0.02

SX-PLUS 19.40 = 0.02 357 £ 0.01 275 = 0.04
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E 206 FAL o83 FEuY BT A we An w3
L Eis ek 287
(hr) L a b L a b
0 97775 = 0.04 -3.55 + 0.01 1007 + 0.04 : 97775 £ 0.04 -355 + 0.01 10.07 £ 0.04
3 8817 £ 025 -2219 £ 003 7154 £ 0.00 8484 + 0.05 -2563 + 0.01 79.21 = 0.02
8147 £ 069 -2853 + 0.08 &89.19 + 0.30 @ 7826 + 0.03 -30.46 + 0.09 &89.02 = 0.06
9 3360 £ 0.01 -2658 = 0.02 80.80 £ 0.05 @ 7763 + 0.23 -32.90 + 0.03 91.90 = 0.22
12 84.15 £ 0.13 -26.78 £ 0.11 8393 £ 0.06 @ 7432 + 0.03 -34.18 + 0.00 91.40 = 0.02
15 36.03 £ 0.76  -23.27 £ 033 7687 £ 056 7483 + 0.06 -33.13 = 0.07 90.89 = 0.13
18 8327 £ 0.17 -2495 + 0.10 7987 £ 006 @ 7472 + 0.01 -33.75 + 0.11 90.62 + 0.01
21 8131 £ 0.05 -2567 £ 0.00 8259 + 0.11 @ 71.92 + 0.32 -33.10 + 0.16 89.52 + 0.20
24 81.3b £ 0.36 -25.12 = 0.15 8159 £ 025 7162 + 0.01 -3296 + 0.01 89.20 = 0.01
W 227 AL ol§% FEUY BAE] Atk WE JE B4
A1zt (hr) Kl Skl
A= (%) = (%)
0 0.03 += 0.00 0.03 = 0.00
3 0.35 = 0.01 0.42 = 0.00
6 0.43 £ 0.00 0.54 = 0.00
9 0.44 + 0.00 054 = 0.00
12 0.48 = 0.01 0.60 = 0.00
15 0.43 = 0.00 0.59 = 0.00
18 0.49 £ 0.00 0.61 £ 0.01
21 051 + 0.00 0.62 + 0.00
24 0.51 = 0.00 0.62 = 0.00
A 5% A Aol wpe 9
O T%vH F==9 5 Ard W& 24 HAEE vusds. serd FEE3 #
PeFH712 539 FF5A9 brix7t 747F 9.2, 156, 229 brix7F H =5 & 7179 5
Solo] AR AHYE 3 F EFAERE st g4 A=E vt 28y 55 Ae
zpolol o) gk g giE 7lgety] oHE sow dAvkd
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= A4 Al
L a b
X3 5 81.49 + 0.01 048 + 0.00 15.06 £ 0.01
23 2w BF 76.03 + 0.01 096 + 0.01 1659 + 0.01
¥3} 3W 5 75.87 + 0.01 1.30 + 0.04 17.80 + 0.01
TS5 S BE Az BEo dutdES B Ay 58 of sl 2AHS Zol
A Eelo] AASTE F3)H o] L3 8 67.11%A xEsFE 2v) F= 52.88%,
X8 3u] FF 45.83%= FAH o yrold. 3R o] A we R *
ol 220 Brst g UL
¥ 33 5 AL nE g B dubgdE
23 FF 23 2w 5 ¥3} 3d 55
FE (%) 2.36 2.94 3.94
Z3 8 (%) 67.11 52.88 45.88
Zza9 (%) 8.61 12.35 13.80
Z A" (%) 2.22 2.86 2.81
=35 (%) 19.70 28.97 33.57
53 75 AL wE g9 B nyY AE B Ay x3|Fo] shaFo] A
WA Naol Clo] sh=Fe A4l ¥bd & nyE RS9 =k F71g. ¥31 &
ofe] Na §#Fe 2232312 mg/1000] otk Esh-&<f 2w 5= 1515860 mg/100g, 3
sh-&<f 3 w5 12,238.87 mg/100go-= A5 ©f sropxl.
Cl sh=F w3k x3 g9 38964.23 mg/1000| o} 38 28] == 22624.12
mg/100g, ¥3}& 3v) F= 20,600.04 mg/100ge = HAH v 4k a8y K a2

E3 §99 344031 mg/100°14 E349 28] T3 480517 mg/100g, E3}89 3l

5 5,366.42 mg/100go.2 HH o F7letA &,

3

E 34 5% 4w we g B vig g
23 55 x3 o 53 %3} 39 5%
Na (mg/100g) 22,323.12 15,158.60 12,238.87
NH, (mg/100g) 522.31 619.64 621.67
K (mg/100g) 3,440.31 4,805.17 5,366.42
Mg (mg/100g) 1,029.18 1,641.03 1,943.73
Ca (mg/100g) 267.52 399.68 429.37
Cl (mg/100g) 38,964.23 22,624.12 20,600.04
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E50] AAH GOz <ddte] Na F3o] gasty, K d3o] 718 Na
e wme A, £5 §9 A9 Nask Kol e w7k 65 ¢ 1elglonh,

[e)
o
gl 3u) F=E 23 18 FFo] o] EFE Nas

100%
80%

60%% mK

E Na
40%

20%

0%

sk wlal
| 2542 2 99 dtgFo] 7Aslgar, =3 NaClel 3% 7438kt
=¥ 249 glF-o] NaCl2 7w, o] W& F3l NaClel %S 31%
1 AUYES 2FAAS A%
¥ 35 FF A wE o g
AT (%) Total Salts (%) NaCl (%)
65.00 65.46 56.63
X3 2v) = 52.00 50.64 3854
X3 3] FF 47.00 44.38 31.11

drol we 29 Bde ofmmAal IS
2l

A3} 53] w55 Tl AAWS U= o=t A& glutamic acid®l

766 g/100gol A 1.070 g/100go.= 148 F7hsko] #ZHAsr gk Frksta s 4

S =33 A3, x3} Aol E oln
T2 3241 g/100ge.&2 1 ShEkol

10 o ool i

O
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E 36 55 AL e g BEe oAt g

x3t w5 x3t 2d) w5
Cysteine (g/100g) 0.040 0.038
Methionine (g/100g) 0.020 0.047
Aspartic acid (g/100g) 0.260 0.371
Threonine (g/100g) 0.066 0.094
Serine (g/100g) 0.118 0.167
Glutamic acid (g/100g) 0.766 1.070
Glycine (g/100g) 0.079 0.119
Alanine (g/100g) 0.104 0.151
Valine (g/100g) 0.107 0.155
Isoleucine (g/100g) 0.073 0.104
Leucine (g/100g) 0.073 0.105
Tyrosine (g/100g) 0.049 0.069
Phenylalanine (g/100g) 0.073 0.108
Lysine (g/100g) 0.072 0.108
Histidine (g/100g) 0.034 0.049
Arginine (g/100g) 0.090 0.133
Proline (g/100g) 0.238 0.353
Total (g/100g) 2.262 3.241

L 5ol oe AEd o B4
= AAHoRE A3 MEH ol o' AEem 4ol HoldsA A
= T5 A AAE 9% HAZe 28 ¥ A &S F ERdaxUIE
AHERE E3 2] w5 A AAE A3 23t 3 w5 A A" de
nd &, obr At A 49

-

a9 34 550l o8 NER @ B
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E 37 5= o8] AEdE F EEY A
L a b
23} 28] = 81.88 + 0.01 058 + 0.01 11.45 + 0.01
x3 38 55 80.73 = 0.01 0.70 = 0.01 12.78 + 0.01
Anbg it B4 Az x3) 2w 5 AE 99 x3 3 5 HE 9 2T 23 E9Y
sheFo] 80% ooz tifiE vulgE FAH] &S A3k
% 3-8 FF Yl AEd de] ¢S
z3g 28 5 HE & Z3 38 w5 A& 9
FE (%) 0.89 1.28
Z3E (%) 86.26 82.52
Zad (%) 3.30 441
EA (%) 1.04 1.60
g3 E (%) 851 10.19
AZ do mdE A& T dFEo] Nagk Cl o]lemn, o]& NaCl o=z 3Hilksh
Ay E3} 2v) = AEF & NaCl 78.11%, £3F 38 5= A& 94L& NaCl 7242%
At k3t NS FHIHA AATE FAHES NaCl oy 555 A% 3T 49
KCl % MgCl, NH,Cl & 718t 7199 staFo] F718t9ls. ol& S8l 23 895
5o 2ZH NaCls €935ty AUEF 425 UAANE AT & oy 555 ¥
o] st 7|e}f F7] @ T3 A% AlA 2 F S AT F A E B w5o=
AEd 98 9% 80% ole] ATz &8 + S AS AZH.
% 3-9. wFo o AEd do v
x32n) % ME 4 x3 3u % HE 4
Na (mg/100g) 321,829.53 302,950.94
NH4 (mg/100g) 3,377.00 3,902.94
K (mg/100g) 12,548.78 16,762.60
Mg (mg/100g) 4,174.66 5,471.15
Ca (mg/100g) 1,183.17 1,690.61
Cl (mg/100g) 504,653.04 478 625.17
3E 3-10. 5ol o3 AEd 99 9 T
AT (%) Total Salts (%) NaCl (%)
x3ton 5 ME 4 84.00 83.22 78.11
23} 3w 5 AE o 79.00 78.97 72.42
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O %% A HEH FelM9 ohuwi F ¥
g/100g 2 =4, ol Balo] ALEH ARl
274 A Ealete] A7) WEoleta Hek.

F 3-11. =l o8 AEd Aol opvweit I

x3 v w5 AE 4

Cysteine (g/100g) 0.023

Methionine (g/100g) 0.009

Aspartic acid (g/100g) 0.115

Threonine (g/100g) 0.036

Serine (g/100g) 0.056

Glutamic acid (g/100g) 0.299

Glycine (g/100g) 0.042

Alanine (g/100g) 0.048

Valine (g/100g) 0.050

Isoleucine (g/100g) 0.035

Leucine (g/100g) 0.039

Tyrosine (g/100g) 0.030

Phenylalanine (g/100g) 0.041

Lysine (g/100g) 0.035

Histidine (g/100g) 0.015

Arginine (g/100g) 0.039

Proline (g/100g) 0.089

Total (g/100g) 1.001

o o e g Ak thgst
O 5wy F=4S Zwr] 2y, 4y dHoly, A2~ Y 5 th¥3 pore size 2
HES 2 AolzolA] B8 Afo]2z wAHOR ong Adste] $AZe] T 4718
dolugp FHEAS AATORE o dAQd SaFAHd 28 & ¥ ofdgt AEaiw
o 9EE U & AR

O HAAEH7] (1236MG, GYROZEN, Korea)® HAHE 3 ozt Hwoli}y)
(WHEATON 3o 3dx],  Korea)ot ste]oly}r]  (Labscale TFF  System,
MILLIPORE, US.A)® o33 § dre] ¥MstE SAHSAL A ofds E531x7]
(SD-06, LabPlant, UK)® 7x3le] fdxAF9o dro WHalE =A3lo] vl g

2 % f71%o] gol AAH Gt
Aoz e om, 53 #9035t 92 W 5000 dalton WHeNL o] &3}
guolat 2 feleintg Fakel §7)

off N
E Om
N

e
o o2
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A},

AZA AFPA A (T ELEE) ] Technical Sheet

o | PhytoSalt
Specification
#105 #120
Form Powder Powder
Color Cream Cream
Use Salt Substitute Salt Substitute
Sodium Chloride{NaCl) 53.66% 56.82%
Total Salts 65.99% 65.51%
Sodium(Na) Reduction Effect 18.68% 13.26%
Raw Material 100% Salicornia Plant Extract | 100% Salicomia Plant Extract
Additives None None
GMO GMO-Free GMO-Free
Calorie (Kcal/100g) 105.48 98 86
Carbohydrate (%) 17.91 16.84
Crude protein (%) 987 947
Crude fat (%) 0.42 0.34
] Maoisture (%) 4.16 4 61
Labeling Ash (%) 6764 6874
——— Sodium (mg/100g) 2157536 20,864 16
Components) St = et bt e a2
Saccharide (%) Not Detective Not Detective
Saturated fatty acid (%) Not Detective Not Detective
Trans fatty acid (%) Not Detective Not Detective
Cholesterol (mg/100g) Not Detective Not Detective
Dietary fiber (%) 321 472
Na 21,107.21 2240380
Cation NH4 1,567 .01 434 19
Analysis K 3,076.28 3.163.21
(mg/100g) Ma 976.35 902 .21
Ca 653.55 499 90
Cl 39,634 11 30 064 .88
Anion Br 104 .48 156.55
Analysis NO3 59.20 130.08
(mg/100g) S04 1,382.12 1.487.57
PO4 465.34 713.60
Cysteine 0.053 0.053
Methionine 0028 0.014
Aspartic acid 0.294 0.254
Threonine 0.097 0.088
Serine 0173 0.153
Glutamic acid 0.793 0.738
Glycine 0.077 0.067
Amino Alanine 0117 0.108
Acids Valine 0.167 0.148
(g/100g) Isoleucine 0.086 0.091
Leucine 0.089 0.091
Tyrosine 0.067 0.109
Phenylalanine 0.098 0.090
Lysine 0.108 0.076
Histidine 0.032 0.028
Arginine 0092 0.076
Proline 0.251 0.233
As (ma/ka) Not Detective Not Detective
Cu (mg/kg) Not Detective Not Detective
Heawvy Metal - . :
Ariailsis Pb (lm a/kg) Not Delect!ve Mot Detect!ue
: Cd (mg/kg) Not Detective Not Detective
Ha (ma/kg) Not Detective Not Detective
Residual Pesticides (246 Pesticides) Not Detective Not Detective
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4 228 NEIAGY ASH2E D ¥ A 44

O & A7 232 /e AEALT dAA(PhytoSalt) AlAIEFS
RE %

o =
e 229 AF3abet ASHEE JPgF 89 oAt 713 AR

= AA({PhytoSalt} F98 A1 X1&S 913 Business Collaboration
MOUE #Aldgh v} 9low] 8 W82 et 2
- GAE At AEd 4w g A A (PhytoSalt) AEH~E 3
- 229 A 2R ke AEAdLsT AA flavor 3 A
- AEAAT dAAY Bto C % B toB 239 vzl X&ES 13 business collaboration 5~

R

O 2014 94 ol At A=A iw AN AE HEES Fd50oH HAE Ay} ofF
FolA AL AlES FEH AFANY AFE Y952 E887] 93 J5EAH(homologation
process) & X3 AT thao] AFES 248 & vk 20159 7Y F B AF Flske A
=3
- Statement of GMO presence

- Food Allergen & Intolerance
- Flowchart Process

O @A FEANAA AL AE WY AF A AGHT Jon o] Bt YFHAOR Fi
Au

=
g A BAF AES] g el Ve Aew AW H

O 2013 T=r Aol =Fd A& 19191 opAeh AEdAle] FAATRe AZHAET w257
AP Foll glom FA AL A=das dAAE | AFed 282 A5 #d A4S dES
i

O 20166 AA & 29 AF A A4 1900 1T AFS 38kl e 2=

QA ABA 2T 37 9% A HiES Adeks o

ol
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A9

5. 7154 HF

o
b

_CH

o,
i
o
N
ﬂ

O B AR FA BExEo ‘AR AZUAA(T)ESEYY et g8k (2 A6
$&te] Sprague-Dawley rat ¢} AFalx L S
Rat)S UlAto =z Fo]lELEE A3

SHR(Spontaneously Hypertesive
3 >
Tl §Xg SharE o) 2k

= al
=242 ot 657 sIsian, IR BVE
2oy A 3 v % A v 2

7h A 8 WE

O ¥ Al¥L& Sprague-Dawley rat ¥ AdAws 1389t &
hypertensive rat)ol A A dEZ do|ELES § F HHE Fojy} S
Hrrstz] flete] AT (Gl FdANZET (SD), G20 FHA =T (SHR) G3'
NaCl 800 mg/head/day o]+ (SD), G4: NaCl 800 mg/head/day Fol+ (SHR), G5:
ol E4E 1400 mg/head/day Fol++ (SD), G6: o] E4E 1400 mg/head/day ¢
7 (SHR)O.® &t AAHon, & Adol| Abgste Hue= 24F oda 9 =448
of da AMEHIL Qla, FHE AF 7 ARTF FHH dom, o3t ARE o
&sto] A@dAdRe] A 8 PGrirp golstr] wiitol Mestdrt B SHRES A
T 189 FEE AEH A4A AP dY AMEH L A, o]y AEE o] &t A
Aol A L HIprp &olstr] wiiteol] dEstA S AFEE sE9 = SD 30wt

2], SHRe] 30mhe] 2, ¢871HEA), Fel 2 pAV|HEEA) Fob vy
Agstel Aaskah ARl Ao TaHE AANEAEE AR, A%

4 QA BB ALE 71SAF LGS,
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oo d
> r
i rl'o OE
o ot i
20U
w
[+
w
3
0%
=
oy
d H‘I
o
O
+
—
Q1
X
riet
N
ﬂ
—
()
[\
(@)
to
=
=
N
1)
>,
L
—
Do
>,
L

e rlo
N
—

o N o
ol
o
R
£

N,
o

E _llNu
ol
B
>~

N
5
X0

(2) A 74 R FoAF A

Al TS Gl FF3ANET (SD), G20 FFA g x+ (SHR), G3: NaCl 800 mg/head/day
Folat (SD), G4: NaCl 800 mg/head/day S+ (SHR), G5 FolEEE 1400
mg/head/day 5o+ (SD), G6: Fo]ELE 1400 mg/head/day o+ (SHR). 5 670+
o2 FAFYS. FAHLS FJolEEES NaCl 32 o 565 %ol=2 AAd (NaCl
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9 %) 4 %ol &3t FoELEE 7 %Y. A9 a5 A AARAATFS F 20 go
= Zbskal, NaCl 4 % g AP =1 %ol B, T8 sl o 800 mgel NaCl<
A B ek NaCle Folats G3 % G49) 51 %2 800 mg/head/day® 4174 8}
Ao, FolEEES Fofste= Gb % G692 Fo#HS 1400 mg/head/day = A4 3t =

F 5L Al ¥ FoE

= 2= N = 2k ol a’]:
EERCE (OU}EFJ—S TENe EF A (mg;'};gjid(}day) (mﬂ;}i)iad/ day)
Gl M 10 1-10 SD - -
G2 M 10 11-20 SHR -
G3 M 10 21-30 SD NaCl 800 2
G4 M 10 31-40 SHR NaCl 800 2
GbH M 10 41-50 SD Vol EELEE 1,400 2
G6 M 10 51-60 SHR Vol ELE 1,400 2

(3) Felgls, 717, 2 Eroqw
AR R 18/9, 8 771 Felakn, 1600 ol Ao Felats A& AHow dgon, ¥
22 AR 9% ngpon o]g3te] ¢] el Ay %o

= agstal, Aa-Fos s
o] o
=

=

=
AFe Tre wE AL FANY, 1 o FolE F 13 L LA FHsA0
W, MR W E ARFE AR FoIANY, 1 o FelE F 13 HPstarh 2%
W AE 2 B 4% FI% e U 2 S BdE 450l 1 Ao] 2 A
Aega, vty FEHAGOE HESFAS. FUFHL NFBY FAANA, Fol

Al 52 4, 6 2 8 FAol tail-cuff plethysmography (BP-2000; Visitech Systems,
Apex, North Carolina, USA)Z 552 ¢S A3

(5) FATA 4

2 AR Ay tiste] A= S 7H8stal &2
ANOVA)ES A&3t9s. ANOVA ZAA7F {7938t multiple
comparison testE ©] g3l AJEAAS AAsIY AHEI Foe x}o]E‘ gola gL
EA 84 AL Prism 5.03 (GraphPad Software Inc., San Diego, CA, USA)& o] &3}
Ko™, pate] 0.05 mwd A5, FAHoR Fogt AoE AAFA .

F2 9l AdYELEA (One-way
o
=

BN

(1) Az
ANFEE FAMA F 2 4 (Week 2)FFH 6 T4 (Week 6)7+#] SHR 3 A o] =
(G2), SHR NaCl 800 mg/head/day ol (G4) ¥ SHR I}o]EEE 1400 mg/head/day
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Fola (G6)el Alseol SD FIAHELT (Gl Hlste] SASA o® FoletA stk
(p<0.001), SD NaCl 800 mg/head/day Folvr (G3) 2 SD FHolEEHE 1400
mg/head/day T (G5 AT SHR FF A= (G2)ell Hlste] fFofatA &2
o= WEsE (p<0.001).

Body weights

om«ros
gaeagQ

Body weights (g)

100+

o

Week

a9 5-1. JolELE T AlF

(®
2
oft

(2) Ats AAH

NAEd Fo7iA & 2 3 2 4 FAo) G2, G4 L G69Y AtE4F o] Glol| Hlsle]
o&tA Yk (p<0.001, p<0.01 &= p<0.05), G3 2 GbY AFEAFH HS G2 Hlé}ﬁ
FrolatAl = Ao® UEES (p<0.001, p<0.0l =& p<0.05). ANFED Fo7ja F
TRl G6°] AFmAH TS Glol Hlste] frofshAl kil (p<0.05), G3 B G59 A=
AL G20l Mste]l st =S Aoz UERES (p<0.01). AFERD FoQr F
FAol G2, G4 2 G69 AFRAFHAFo] Glol HEte] FolatA yveken (p<0.001 =
p<0.01), G3 2 G529 AR AHAEFE G20l Hste] frolahAl =9k (p<0.001).

23
A

6

=
T

Food consumption

»

omarod
BEEBEYS

Food consumption (g)

10

o

& -

[1] 1 2 3 4 5
Week

9 5-2. ol EEE Foito] AR F T Wt
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(3) =44

=
A & 2= =

4 AN T 1 FAlol G2o BAAFE Gl Mkl felahAl ki (p<0.05),
Ghel EAFAEFL Glol vlste] FoshAl =dth (p<0.05). G3, G4, G5 % G6% =HFAHF
© Gool HEke] felaAl BRES (p<0.0l i p<005). AAEA FolAA F 2 Aol
Ghel EAAZES Gl ¥ G2 Hlst] FolstA =9ks (p<0.05 % p<0.0l). AF=EE F
ol WA F 3% 4 FA G3 L G5l BAIHLE Gl vake] folahAl =9k (p<0.01
= p<0.05), NREAD RN 3 FAdl G3 2 G5l BAAZE G2ol st fe
S ERom (p<0.001 2 p<00D), AHREA FANA F 4 FAlol G3e] BAHFS G2
o Wlatel Felahl kS (p<0.05).

Water consumption

o G1
@ G2
¥ G4
60 . ®m G5
= © G6
: [
S — i
g "
3 .
o i
= |
o
L
3
k]
=

Week
O9 5-3. FolEEE Folyo = HAHYE W}
4) <
A= FANA F 0, 2, 4 2 6 FAd 24 A= HAAEAE. F57] (systolic) &
o] A9, AFEEL FAMNA F 0,2, 4 2 6 FAd G2, G4 2 G6= Gloll Hlate] o]
Al =k (p<0.001), G3 2 G52 G2l Hlgke] fFofshAl vek= (p<0.001). A=+
Fof 7 A 4 26 FA G4= G2l Hlgto]l FofshAl =k (p<o.0D), A EEE 7o

&
ked
MAL F- 6 FA G3= Gloll ke fel8tAl =3k5 (p<0.001, p<0.01 HE+= p<0.05).
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Systolic

G1
G2
G3
G4
G5
# G6
g
@
2
2 100
B
K3
m
m.

o

Week

a9 54, Fo|EEE Folfe] £57] g W

ol¢t7] (diastolic) el A5, Ald=d FAMA 0,2, 4 R 6 FA G2, G4 R G6
T Glel vlste] fojshAl =3kar (p<0.001), G3 2 G52 G2l H]ate] fFof&tA stokom
(p<0.00D), ANE=4d FAMA 5 4 6 FA G4 2 G6+= G20l Hlgke] FostA =%
& (p<0.001, p<0.01 == p<0.05)

Diastolic

Blood pressure (mmHg)
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Salicornia europaea Powder (SEP, 500 g)

Extraction with 2L of 95% ethanol at 7523°C

{ x 2 times) and filtration under reduced vacuum
Evaporation of ethanol and dissolved into water
freeze drying of the ethanol extract

SEPE (85.4g)
Evaporation of ethanol and dissolved into water

n-Haxane partition fractionation (2 times)
Evaporation of hexane under reduced pressure
SEPE-H (6.29g) Aqueous Layer
Chloroform partition fractionation (2 times)

| Evaporation of hexane under reduced pressure
SEPE-C (4.17g) Agueous Layer
Ethyl acetate partition fractionation (2 times)

| Evaporation of EtOAC under reduced pressure
SEPE-EA (9.43g) Agueous Layer
Butanocl partition fraction (2 times)

| Evaporation of BUOH under reduced pressure
SEPE-B (15.35g) Aqueous Layer
I

I
SEPE-Q (48.2g)

=

% 12-1. S8y Ax B 95% dEs 3 2 frlE8v 8 =4 e

121 ol8e 2B 2§40 BE2e] 2EZelbls @ Tenol= 3 B4

SEPE SEPE SEPE SEPE SEPE- | SEWR-
Sample SEW SEPE H C EA B Q AE
Yield (g) 954 85.4 6.29 417 943 943 48.2 18.6
Total Polyphenol (mg%) 8.5 13.8 2.4 14.2 26.13 23.8 35 204
Total Flavonoids (mg%) 4.2 94 1.1 10.0 18.94 15.7 1.8 13.2
. Tt dx 2 55 duE FEE R 4718 £9EY 7154 3ot
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2) At AHE S84

ANFELD Fo & 1 FA Ald=4 1285 500 mg/kg Tl Azt H|sto
froltA we AoZ YEY S (p<0.05). Ag=Ed Fo £ 2 FAdd fFiza 2 A
AEA Fod (G3-G4)L ATz 313}04 FostAl wde oz #AHNS
(p<0.01, p<0.05 % p<0.05). A FEZ Fof & 3 Fajo] FANZFL Azl vl
o FostA e AoE YEIYS (p<0.05). AlEEH Fof & 4 9 5 FA FEdx
T W AIFEEE T (G3-G4)& X“LHJZ?LOH Hlgto] {FoJatA w2 AoxE AFHHA
2 (p<0.01 =& p<0.05). AlFEE Fo] T 6 FAlo FAWESS Gzt vl
frostA W& A2 vEES (p<0.05).

AFEHD Fo] & 7 FAdd fFUdxa, AFdED A& 250 mg/kg Folv 2 Fdd=
T A o] vlste] ol A v AloE #AAHIS (p<0.05). AlEEE Fo &
10 FA o fFddza 2 AlFdEd Foa (G3-G4)2 Azl vlste] fFoshA v
= Ao YUess (p<0.05). AFEE Fo & 11 FAd A4 118 500 mg/kg
Foe fFagizate] vty oA @2 Aoz #FAHNS (p<0.01). AFEEL F
o & 12 FA Fddxa, AdEd A& 250 mg/kg T R FAAHETS AN
o] vlste]l foatA He Aow vERES (P<0.05)(F 13-1, 13-2)

¥ 13-1 152 A R A3 S
FOOD CONSUMPTIONS (UNIT: g)
WEEK 1

CAGE GROUP

NO. Gl G2 G3 G4 G5
1 23.43 17.73 16.94 16.37 15.71
2 21.70 17.53 16.24 15.04 16.35

Mean 22.56 17.63 16.59 15.71 16.03

SD 1.22 0.14 0.50 0.94 0.45
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The day of first treatment was designated as week 0.
Data were expressed as Mean+S.D.
G1: Normal control, G2: Vehicle control, G3: Test article 250 mg/kg, G4: Test article 500 mg/kg,

Gb: Positive control

¥ 13-2. 1154 Alg A%

FOOD CONSUMPTIONS (UNIT: g)
WEEK 11

CAGE GROUP

NO. Gl G2 G3 G4 G5
1 26.88 17.40 17.61 15.90 16.98
2 23.51 17.56 16.60 16.00 18.47

Mean 25.20 17.48 17.11 15.95 17.72
SD 2.39 0.11 0.71 0.07 1.05

The day of first treatment was designated as week 0.
Data were expressed as Mean+S.D.
G1: Normal control, G2: Vehicle control, G3: Test article 250 mg/kg, G4: Test article 500 mg/kg,

GH: Positive control
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Week 0 Week 4
250 600
S 2004 = hd
2 % e L
150~ £ 4001
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2 1004 z
%‘ _§- 200-
@ 50 @
0 o
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
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B00- 800 -
. ': .e ]
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§ 200- g 200
0 0- : : J
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5

a9 13-1. ey e -daeFEe 29y AT FaAsd
G1: Control, G2: High Fat Diet Group, G3: HFD + Low Dose SED-powder Group
G4: HFD + High Dose SED-powder, Gb: HFD + Garcinia cambogia Extract Group

b R |
Ad=d Fo § 8 FA AST 54 A¥, ¥z, APdEd Foa7 (G3-G4) %
PNz AT Hlete] FosiA =S AS=E YEwW (p<o0l =&
=2 8% 500 mg/kg Foloe FEuizatel B FoaA Ee Ao
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@)
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glzitel] Hste] ot
FolT % FHYRTE F

2 p<0.05).

TG % LDL &4 A%, fddxd, AgEd Foa (G3-G4) 2 Fddzate A4
Zto] Hlste] folstA =& oz AFHUT (p<0.01l EE p<o.05). AEEE Fo
F 12 FA AST &4 A3, faddzs 2 AdE2 A8% 250 mg/kg T+ A

Ed 18

Aozt vste] G5t =& Aoz e (p<0.0l 2 p<0.05), A1E
500 mg/kg TS i 213 2
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Hsto] fojabA =2 o2 YERRa (p<o.
T gzl v

rl




p<0.0D), Ald&Ed A& 250 mg/kg Folw2 ANzl veto] 7238t

=

A =2

YEFE S (p<0.05).

A

o

TCHO =4 23, F2dzxd, Ad=d FoT (G3-G4) 2 A TH T2 Az

stel flepl s sle
1]

=
FedNETS AR

HEH AL (p<0.01), APFEH 18&F 500 mg/kg 7ol
|

Hlgte] frofsiAl w2 lom L}E‘rkkt} (p<0.01 =
p<0.05).
TG 54 2%, fF2dxa, AgEE Fo7 (G3-G4) 2 FAdETS Fadze 1)
ko] folshAl e FAo® yehda (p<0.0l), AFER T3 (G3-G4) 2 FAdET
& izl s %918}741 S AR #AAHAE (p<0.05 p<0.01 B p<o.0D).
LDL 24 A3}, fozxd, 4 Fold (G3-G4) B FAdETe B
[e)

+ (p<O.0D(L¥ 13-2).

Cholesterol HDL
200 40—
3
-E 150+ _‘? 304 T s
'g 100 E 20+
=
o
g 50- L 40
o
0~ 0
G1 G2 G3 G4 G5
LDL TG
20+ 250
- 154 gl T T o P T
2 - . . .
E ‘E’ 150+ T
E 104 £
E| T E 100+ T
- 5 =
0 0
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
a9 13-2. Feviy He-d5FER 2ge AT A
G1: Control, G2: High Fat Diet Group, G3: HFD + Low Dose SED-powder Group

G4: HFD + High Dose SED-powder, G5: HFD + Garcinia cambogia Extract Group

(5) Micro-CT &4

Al

RN U o )

HAEHD Fof & 8 FA AA AT H3] (total fat volume) &7 Az}, Fabofz,
B4 Foit (G3-G4) ¥ FAdza2 Zddizatol vste] fosiA =& He=
ﬂf\’il’ (p<0.0D), A1 FEA L-&%F 500 mg/kg Foo& frddizatol] vlgte] s}
L Aoz vyt (p<0.05). —Il'?— AW} B3] (abdominal fat volume) =4 23}, &
Z7, 7\]@%@ Foa (G3-G4) 2 AUz Fdzad b8t fFosiA =2

_84_




Aoz AFAFAY (p<0.01). AL H3] (subcutaneous fat volume) =74 ZA3} 2
Nz, AFED FoT (G3-G4) 2 =TS Fdgzaed Hlste] fostA =&
Aoz YBa (p<0.0l == p<0.05), Ald=4d L& 500 mg/kg Folo R Fdux
T Uzt vete] feolaA v AoR yehgon (p<o.0l), ANEEE ALY
250 mg/kg T AT HlEte] FosHA we Fow AFEHAT (p<0.05).
AFd=4d Fo & 12 FAdd AA 2 Fy A 23, gz, A4 FoA7
(G3-G4) 2 SNz AFdEael Hlate] FosiAl =2 o= Yeua
(p<0.0D, AlFEH &% 500 mg/kg Tt B FANETLS fFddlzatd vste
oJstA e AoE AFHAT (p<0.05). HFFAL F3 A Ay, FEgET, ARE

2 =2 Ao E UES

=l
T
A
e
(e
Z
>
et
i
()
R
o

250 mg/kg F

p<0.05), Ald=2 8&%F 500 mg/kg Tt B FANEL S ] Hlske] fo
Al vt Ao w AEHAT (p<0.05) (¥ 13-3).

Abdominal fat Volume Subcutaneous fat Volume Total fat Volume
~ 50000 ~ 15000 50000
E E
i . £ = L
1 Ton ; £ T iy
LT 2 10000 24 = 40000
;2 30000+ g ;
i < 3
= 200004 ' >
H g 5000 & 20000
E 10000~ 5 ]
L] ] 2
: & .
ol — i 0
G1 G2 63 oG4 oS 6 Gl

HFD+DSP500

a9 13-3. TErtY RE-geFEr 2Ee R 9 g A ge
G1: Control, G2: High Fat Diet Group, G3: HFD + Low Dose SED-powder Group
G4: HFD + High Dose SED-powder, Gb: HFD + Garcinia cambogia Extract Group
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Al 3d d7FAE A

o =343

L #5542 71540 Ase EEud e 9n as 9 2 Az wy (FLas
10-2015-0154424)

2. JAAE oo B 9 Aol Ay A% 24T 2 Azdy (FLNs
10-2016-0055486)

3. bAoHN AHEL AHBYL 2 FE0Y §99 5-deoxy-irilin B 2 & 4
3= 2AE (2993 10-2016-0145862)

wwAA A

1. Nisha Panth Sin—Hee Park, Hyun Jung Kim, Deuk-Hoi Kim and Min-Ho Oak. 2016.
Protective Effect of Salicornia europaea Extracts on High Salt Intake-Induced Vascular
Dysfunction and Hypertension. [International Journal of Molecular Sciences
17:1176(1-13) (SCI Ad AlAl: IF 3.257)

2. Md. Mahbubur Rahman, Myung-Jin Kim? Jin-Hyoung Kim Sok-Ho Kim,
Hyeon-Kyu Go, Mee-Hyang Kwoen, Eun—Ah Cho and Do-Hyung Kim. 2016. Desalted
Salicornia europaea powder lowers body fat and cintrols obesity by suppressing
adipogenic related factors. Journal of Science of the Food and Agriculture (SCI #d
i 5 IF 2.076)

O AlAF/NE A
1. PhytoSalt : &vtt EFFF & A8 4%=2 AAste] S5z vAEd B¢ A
*
2. PhytoSalt-S @ A= &S 43tst golEEE =2y A&
3. Phytosalt-G serise @ 3}o| E & E 9]
(G100 = &% Ako]= 100pm, G500 @ # & Akol= 500um, G1000 : ZFHAFO] = 1mm)
4. Phytosalt-F : @ &slo] 7S &9 FJo|EELE
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Zholl 71ejstk= vz 2 A8
l‘& JJrZﬂE 3 100% A=A AuAAE LS (71 %= 100%)
Aol A thgsts Sl AF AME §X9 tdsE #3 (719 %E 100%)
5 o7 o] 7}53E (7191 % 100%)

_94_

o st F 5o A At s (le=




D-07
ol 747}

+o]

il

st

750

75
162
987

99
639
1,725

1)

, ¥an], o]

]

e
Rk

o

A zZKD7F7F 987

=
o

73 1]

I,

H

I
-

i)

i
H

7}

A zZd 7}

Am], =

il

1,725

7b AFL 47 4
H

4 R 349

1=
=

et A E 2

.

ﬂ
3K
ol
o

Ton

(Plant-Made Low-Sodium Salt Substitute) $J

i
4

‘vl ]2 W& A (mineral balance) 2% °]H

-

G
o

o

= nfo AQgAR 9

o 4

oA A <

A = (NaCl

ol

@)

50%-70%) = A Zx 7heste] thEFE 4|

A

3

iz O
-,

A= 7id 9] 100%

O JNEAS

Zivu g A
— 95 —_

A

]




PhytoSalt Patent List

Current
No. Country Status Patent No. Issue Date Title Ownership

1 US | Registered | US8420152 | 2013.04.16 | >0icornia SPP.~derived salt and its |, o 00 ion
production process

2 | China | Registered | 0880013938.X | 2015.01,08 | S2icornia SPP.~derived salt and its\p, o o0 ovion
production process

3 | Japan | Resistered | 5561161 | 2014.06.20 |>icornia SPP.~derived salt and its\p, o0 ion
production process

4 | England | Registered 2144516 2013.07.10 Salicornia SPP.—.denved salt and its PhytoCorporation
production process

5 | Germany | Registered 2144516 2013.07.10 Salicornia SPP.—.derlved salt and its PhytoCorporation
production process

Sali ia SPP.-derived salt and it
6 France | Registered 2144516 2013.07.10 alicornia ) erived satt anc 1ts PhytoCorporation
production process

7 [taly Registered 2144516 2013.07.10 Salicornia SPP.—‘derlved salt and its PhytoCorporation
production process

licornia SPP.-deri It and it
8 | Spain | Registered 2144516 | 2013.07.10 | Slicornia SPP.-derived salt and its|p, o\ o o oion
production process

9 | Ireland | Registered | 2144516 | 2013.07.10 | S2icornia SPP.~derived salt and its\p, o o0 ovon
production process

O MEAE 7|4 FF(S2HI: 10-0784229), 1= G, dE So EF(ZLE
AE T2 Hon, A =3 A% So] =Y Folunr FEY A oA HAHo

O Watel Fo AvEF 2FUAA AF HAS HuU 60g ¥ vls 08634 2ol RA
2 oohA ATAR 48Y ATHAA AF Ak 17598 SR A 3AES 7

. Low Sodium Salt Substitute A% 7}2 &4
ARl USS

= o 60g=

HEY SEN =3 mojetel |t | O0de

=

Low Sodium Sea Salt NutraSalt 66% lesser sodidum 22 0.94 1.99

Lite Salt Morton 50% sodium 11 24 6.49 1.25

Salt Substitute Morton sodium free 187224 17.05 1.93

Salt Free Creole Seasoning Tony  Chachere's fp?gtigsrziufrrr?esalt) 8 24 5.96 1.58

USDA Sgggs]gm;gNo-Salt Kirkland Signature | sodium free 145 22 14.54 2.12

Nu-Salt Sweet 'N Low sodium free 3624 13.68 0.80

lodized Salt LoSalt 66% less sodium 37 22 17.99 1.03

Reduced Sodium Salt LoSalt 66% less sodium 12.352A 24.99 4.28
Table Tasty No Potassium Benson's Gourmet : o

Chloride Salt Substitute Seasonings sodium  free 2= 593 6.34

* A3 Amazon.com ©°|4] Low Sodium Salt Substitute 7}e| 28] 2 FAvjsta Y= AF
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